Plastic house experiment was conducted during the two successive seasons of 2013/2014 and 2014/2015, atorganic farm in El-Aiat district, Giza Governorate, Egypt.This study aims to evaluate the organic production of two hybrids of sweet (bell) pepper using different sources of organic fertilizers under plastic house conditions.Five sources of organic fertilizers (quail, turkey chicken, rabbit manures and compost)as recommended dose of nitrogen for sweet pepper were investigated on vegetative growth,nutritional content, yield component and fruit quality of twohybridsof sweet pepper (Bunjii red fruit and Shunghi yellow fruit).The experimental treatments were arranged in split plot design with three replicates, where two hybrids of sweet pepper treatments were adapted in the main plots while five types of organic fertilizers treatments were randomized in the subplots. Obtained results showed that using compost produced the highest values of plant height, N% of bell pepper plants, as well asthe maximum early, total yield and fruit length. Applying compost and chicken manure produced the highest values of fruit weight, total soluble sold and vitamin C content of pepper fruits. Compost, chicken and turkey manure treatments gave the maximum number of leaves per plant and chlorophyll reading of pepper leaves,percent of P and K in plants,fruit diameter and number of fruits /plant. There were no significant differences among all organic fertilizer treatments infirmness of pepper fruits. Generally, Bunjii hybridwas superior in the most of tested parameters compared to Shunghi hybrid of pepper.
INTRODUCTION
Intensive synthetic fertilizer usage in agriculture caused so many health problems andenvironmental pollution. To reduce and eliminate the adverse effects of synthetic fertilizers and pesticides on human health and environment, new agricultural practices were developed in the so-called organic agriculture, ecological agriculture or sustainable agriculture. (Aksoy, 2001; Chowdhury, 2004; Malgorzata and Georgios, 2008) .
Organic farming products are becoming very necessary in today's world to manage ecosystem health and to impart related human health benefits, world over there is growing demand for organic products. The organic areas in the whole world reached to 37.5 million hectares; whereas the cultivated organic area in Egypt is about 82000 hectares (FiBL and IFOAM, 2014) .
Sweet pepper (Capsicum annuum L) is a member of the solanaceous vegetables group. It is one of the most important, popular and favorite vegetable crops cultivated in Egypt for local market and exportation. The cultivated area from sweet and hot pepper for all seasons was about 95 thousand feddans(faddan = 0.4 hectare), produced about 651 thousand tons on annual basis with an average of 6.8 tons/feddan (Ministry of Agriculture and Land Reclamation, 2013) .
The organic fertilizers provide the nutritional requirements of plants. Additionally, they increase the microbial activity in soil, anion and cation exchange capacity, organic matter and carbon-content of soil. Organic fertilizers produce the yield and quality of agricultural crops in ways similar to inorganic fertilizers (Heeb et al., 2006; Liu et al., 2007; Tonfack et al., 2009) .
Organic manure can serve as alternative practice to mineral fertilizers (Naeem et al., 2006) for improving soil structure (Dauda et al., 2008) and microbial biomass (Suresh et al., 2004) . Organic manure plays a direct role in plant growth as a source of all necessary macro and micronutrients in available forms during mineralization (Nweke et al., 2013) and improves physical and chemical properties of soils (Chaterjee et al., 2005) . Anant-Bahadur et al. (2006) pointed that organic matter plays an important role in the chemical behavior of several metals in soils throughout its active groups (fulvic and humic acids) which have the ability to retain the metals in complex and chelate forms.Concerning organic fertilizers, many investigators found that, application of organic fertilizer had a major effect on vegetative growth characters of sweet pepper (Abdel-El-Moez et al., 2001; Arancon et al., 2005; Ewulo et al., 2007) , total yield (Salama and Zake, 2000; Shehata et al., 2004; Awodun et al., 2007; Huez-Lopez et al., 2011) and quality of sweet pepper plants (Amorand Del, 2007; Arafa and Shalabey, 2007; Szafirowska and Elkner, 2008) .
The present work aimed to evaluate the organic production of two hybrids of bell pepper using different sources of organic fertilizers under plastic house conditions.
MATERIALS AND METHODS
The experiment was conducted into plastic house during the two successive seasons of 2013/2014 and 2014/2015, atorganic farm in El-Aiat district, Giza Governorate, Egypt, which was certified as an organically farm in conversion period.
Bell pepper seeds of two hybrids (Bunjii red fruit and Shunghi yellow fruit) were sown in the seedling trays, which were filled with peat moss and vermiculite 1:1 (v:v) under nursery of plastic house on 10 and20 of August in first and second seasons, respectively. The seedlings were transplanted in the soil of plastic house on 1 and 10 of October in first and second seasons, respectively.The experimental soil was analyzed according to FAO (1980) and presented in Table 1 . 
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The soil of plastic house (6 m width, 40 m length and 2.5 m height) was ploughed and divided into three ridges (1 m width x 40 m length).Each ridge was divided into two equal divisions (1 m width x 20 m length) as main plots for both hybrids of pepper. Each ridge of main plots was divided into five equal divisions (1 m width x 4 m length) as sub main plots for organic fertilizer treatments. Five organic fertilizers of quail, turkey chicken, rabbit manures and compost as recommended dose of nitrogen for sweet pepper (300 kg/feddan) in sandy soil under greenhouse conditions (El-Sayed, 2006) were investigated for organic production of two hybrids of sweet pepper.All different manures were obtained fromFaculty of Agriculture Farm, Cairo University, these manures were composted aerially for three weeks. Commercial compost was used.The chemical analyses of different organic fertilizers are illustrated in Table 2 . All quantities of different organic fertilizers (2.024, 1.868, 2.208, 2.617 and 7.440 kg/m 2 from quail, turkey chicken, rabbit manures and compost respectively) as recommended dose of nitrogen were incorporated into ridges at once before one week of transplanting.
Split-plot design with three replicates was used in plastic house trails, where the two hybrids were adapted in the main plots and the organic fertilizer treatments were randomized in the sub main plots. The plot area was 4 m 2 on form ridge included 16 plants in 2 rows;the space within plants and between rows was 50 cm, while the space between ridges was 75 cm. The plants were irrigated by drip irrigation (4 L/hr) daily according to water rations program fortomato plantsunder plastichousesat Giza Governorate (Ministry of Agriculture and Land Reclamation, 1988) .
After 90 days from transplanting, three plants per replicate were randomly chosen to measure plant height and number of leaves/plant. Chlorophyll reading in the fourth upper leaf was measured by using Minolta Chlorophyll Meter Spad 501. The percentage of nitrogen, phosphorous and potassium were determined in the dry matter of fourth upper leaf according to Cottenie et al. (1982) .
Nitrogen percent was determined by Kjeldahl method according to the procedure described by FAO (1980) . Phosphorus percent was determined using spectrophotometer according to Watanabe and Olsen (1965) . Potassium percent was determined spectrometrically using Phillips Unicum Atomic Absorption Spectrometer as described by Chapman and Pratt (1961) . Harvesting of mature pepper fruits was at full color stage, which began on 1 and 15 January and finished on 15 and 30 May in the first and second seasons respectively. Early yield was recorded during the first two harvests.Total yield per meter square, number of fruits per plant were recorded after each harvesting accumulatively.Average of weight, diameter, firmness, TSS and vitamin C of mature fruits (fully color stage) were measured, as well.Fruit firmness was measured by Pressure Tester. TSS was measured by using Digital Refractometer. Vitamin C in fruit was determined as described in FAO (1980) . Data of the two seasons were arranged and statistically analyzed by the analysis of variances according to Snedecor and Cochran (1980) with SAS software, version 2004. Comparison of treatment means was done using Tukey test at significance level 0.05.
RESULTS AND DISCUSSION

Vegetative growth
Data on vegetative growth parameters, i.e. plant height, leaf number/plant and chlorophyll reading in leaves for the studied hybrids under different organic fertilizers were presented in Table 3 . Such data reveal that there were no significant differences between two hybrids of bell pepper in plant height and leaf number. Chlorophyll reading in leaves of Bunjii hybrid was higher than Shunghi hybrid.
Effect organic fertilizersgave significant differences on vegetative growth characteristics. However,compost treatment gave the highest value of plant height; chicken and turkey manure treatments came in the second order, then rabbit manure treatment; whereas the lowest plant height was recorded by quail manure. The maximum leaf number/plant was obtained by compost, chicken and turkey manures; rabbit manure treatment came in the second order, finally quail manure gave the lowest leaf number.The highest reading of chlorophyll in pepper leaves was observed in plants treated with compost, chicken and turkey manures. While the lowest reading of chlorophyll was obtained by quail and rabbit manure treatments. These results were true in the two seasons. A promotion effect of compost on vegetative growth and chlorophyll reading might be attributed to that compost has advantages more than other manures because it contain on essential nutrients on balance form (Masarirambiet al., 2010; Abou-El-Hassan and Desoky, 2013) , decompose and stable organic matters; compost is usually applied at greater rate cause it contain low N% ( Table 2 ). All these advantagesled to compost came more effect than other manures on improving the soil fertility and ability of sandy soil to hold water and nutrients for plant absorb. Thus applying compost increased of plant growth and chlorophyll reading of bell pepper plants.Similar results were reported by Abdel-El-Moez et al. (2001), Arancon et al. (2005) . Ewulo et al. (2007) .
The interaction between organic fertilizers and hybrids had significant effect on vegetative growth characteristics and chlorophyll readingof bell pepper in the two seasons. However, the highest values of all vegetative growth parameters were recorded by compost and chicken manure with both hybrids. Meanwhile, the lowest values were obtained byquail and rabbit manure with two hybrids. 
Nutritional status
Data recorded in Table 4 show clearly that percentage of NPK in the Bunjii hybrid was significantly higher than Shunghi hybrid in the both seasons except K percent there was no significant different between both hybrids in the second season. These results might be correlated with the gene action of the tested hybrids. These results are agreed with those obtained by Geleta et al. (2005) and Deepaa et al. (2006) on sweet pepper.
Organic fertilizers showed significant effecton nutritional status of bell pepper plants. However,the highest percent of N in plants was preceded by compost treatment. The treatments of chicken and turkey manure came in the second order, then rabbit manure treatment. The lowest percent of N was obtained by quail manure. The highest percent of P in bell pepper plants were resulted by compost, chicken and turkey manures; while quail and rabbit manures gave the lowest percent of P. Using compost, chicken and turkey manures produced the highest percent of K in bell pepper plants, quail manure treatment came in the second order, finally rabbit manure gave the lowest percent of K. The superiority of NPK content in bell pepper plants by compost treatment may be due to thatcompost is usually applied at much greater rates; therefore, it can have a significant cumulative effect on nutrient availability. The great rate of compost also increasesactivity of beneficial microorganisms in soil, which help in promotion of nutrient availability by atmospheric nitrogen fixation, phosphate dissolving and potassium releasing (Miyasaka et al., 1997; Ahmad et al., 2008; Fiorentino and Fagnano, 2011) . All these led to increment NPK content of bell pepper plants. On the other hand, increase P and K content of chicken manure treatmentmay be due to increase percentage these nutrients in chicken manure (Table 2) . Harmony results were observed by Alabi (2006) and Dawaet al. (2012) , they reported thatN, P and K% increased in sweet pepper leaves when plants were fertilized by chicken manure.
The interaction between organic fertilizers and hybrids had significant effect on NPK percent of bell pepper plants during in the two seasons. However, the highest N% was recorded by using compost with both hybrids. Meanwhile, the lowest N% was obtained by quail manure with two hybrids. The highest P and K% was recorded by using compost, chicken and turkey manure with both hybrids. On the contrary, the lowest P and K% was obtained by quail manure and rabbit manure respectively with both hybrids. 
Yield component
It is evident from the data in Table 5 that there were significant differences among the various investigated entries with regard to yield component of bell pepper. In both seasons, Bunjii hybrid gave the highest values of early, total yield, number and weight of bell pepper fruits compared with Shunghi hybrid. This result was in harmony with previous findings of Geleta et al. (2005) and Deepaa et al. (2006) they reported that the observed differences in yield component of sweet pepper cultivars are mainly due to the genotype of each cultivar.
Organic fertilizers had significant effect on yield component. However,the highest values of early and total yield of bell pepper plants were produced by compost treatment; chicken manure treatment came in the second order, turkey manure treatment came in the third order, then rabbit manure treatment, finally the lowest values of early and total yield were recorded by quail manure.Using compost and chicken manures produced the highest number and weight of fruit, turkey manure treatment came in thesecond order, then rabbit manure treatment, finally quail manure produced the lowest number and weight of fruit.The positive effect of these treatments on yield component may be due to increase uptake of N, P and K by these plants as shown in Table 4 which resulted in increased plant growth characteristics as shown in Table 3 . The improving of plant growth led to better carbohydrate build up which increased the early, total yield number and weight fruit of bell pepper. In this concern, Suge et al. (2011) reported similar results and explained that addition of suitable organic matter in the soil improves the soil physical and chemical properties which encourages better root development, increased nutrient uptake and water holding capacity which led to higher yield component of eggplant. Obtained results agreed with those obtained by Salama and Zake (2000) , Shehata et al. (2004) , Awodun et al. (2007) , Huez-Lopez et al. (2011) and Zayed et al. (2013) . The interaction between organic fertilizers and hybrids had significant effect on early, total yield/m 2 and fruit number/plant of bell pepper during in the two seasons. However, the highest value of early yield was recorded by using compost with Bunjii hybrid. On the contrary, the lowest value was obtained by quail manure with Shunghi hybrid. The highest values of total yield and fruit number were produced by using compost and chicken manure with Bunjii hybrid. Conversely, the lowest values were obtained by quail manure with Shunghi hybrid. Meanwhile, the interaction between organic fertilizers and hybrids had no significant effect on fruit weight of bell pepper.
Fruit quality Physical properties of fruit
Data on fruit quality, i.e. fruit diameter, fruit length and fruit firmness for the studied cultivars under different nitrogen levels were presented in Table  6 . Such data reveal that there were significant differences in most studied fruit quality among red fruit hybrid and yellow fruit hybrid. In this respect, Bunjii hybrid gave fruits of pepper more diameter and length than fruits of Shunghi hybrid. These results might be correlated with the gene action of the studied hybrids. These results are agreed with those obtained by Geleta et al.(2005) and Deepaa et al.(2006) on sweet pepper. Organic fertilizers showed significant effect on diameter and length of bell pepper fruits in the two seasons. Applying compost, chicken and turkey manures increased the fruit diameter of bell pepper compared with using rabbit and quail manures. Using compost produced the highest fruit length; chicken and turkey manure treatments came in thesecond order, finally rabbit and quail manures gave the lowest values of fruit length. There were no significant differences among all organic fertilizer treatments concerning fruit firmness of bell pepper. The superiority of these treatments on diameter and length of bell pepper fruits might be due to increase vegetative growth of these plants as shown in Table 3 , which led to better carbohydrate build up, thus increased diameter and length of bell pepper fruits. These results are in harmony with those obtained by Amorand Del (2007), Arafa and Shalabey (2007) , Szafirowska and Elkner (2008) working on pepper and Suge et al. (2011) working on eggplant.
The interaction between organic fertilizers and hybrids had significant effect on diameter and length of bell pepper fruits in the two seasons. However, the highest fruit diameter was recorded by using compost, chicken and turkey manures with both hybrids compared to rabbit and quail manures with both hybrids. Meanwhile, the interaction between organic fertilizers and hybrids had no significant effect on fruit firmness of bell pepper in both seasons.
Chemical properties of fruit
Data in Table 7 showed that there were no significant differences between two hybrids in percentage of TSS in bell pepper fruits. Vitamin C content of pepper fruits was higher in Shunghi hybrid than Bunjiihybrid. The superiority of Shunghi hybrid on vitamin C content of fruit might be due to the genotype of this hybrid.
Organic fertilizers had significant effect on TSS and vitamin C content of bell pepper fruits in the two seasons. Using compost and chicken manure gave the highest values of TSS andvitamin C in fruits compared to other organic fertilizers. These results were true in the both seasons. These results are in harmony with those obtained by Amorand Del (2007), Arafa and Shalabey (2007) , Szafirowska and Elkner (2008) and Fawzy et al. (2012) . The interaction between organic fertilizers and hybrids had significant effect on TSS and vitamin C content of bell pepper fruits in both seasons.As compost and chicken manure treatments gave the highest values of TSS and vitamin C in bell pepper fruits in both hybrids. On the other hand, quail manure and rabbit manure treatments produced the lowest values with two hybrids in both seasons.
CONCLUSION
In conclusion, this work showed that satisfactory bell pepper yield and qualitycould be obtained in organic production systems under plastic house conditions using compost or chicken manure as a recommended rate of nitrogen to reduce environment pollution caused by application of mineral fertilizers and sustain soil fertility.
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